the other hand, complete absence of testicular tissue has been observed in patients with an apparently uniform XY constitution ('pure gonadal dysgenesis') (Harnden and Stewart, 1959; Sohval, 1965) . Such exceptions can be explained theoretically in several ways. One of the proposed hypotheses (Fraccaro, Taylor, Bodian, and Newns, 1962; Br0gger and Aagenaes, 1965) has been that partial or localized mosaicism accounts for the apparently paradoxical situation. It is postulated that this mosaicism may still be present in the organism but may be difficult to detect, or that the significant cell population (i.e. XY and XO cells) which existed at the critical time of gonadal differentiation has disappeared since then.
The present report brings additional support to the theory of mosaicism and stresses the point that in some circumstances even a small degree of mosaicism may be meaningful. (Fig. 1) . The extemal genitalia were characterized by a 2 cm. phallus with a chordee and a urogenital sinus opening at the base (Fig. 2) . On the left side there was an indirect inguinal hernia.
Laboratory Data. The serum electrolytes and urea nitrogen were within normal limits. The values of the urinary 17-ketosteroids, 17-hydroxycorticosteroids, and pregnanetriol were considered to be within the normal range for his age. Buccal smears showed a negative chromatin pattem on both sides.
Radiological studies. The bone age, estimated from multiple epiphysial centres, was consistent with the chronological age. An intravenous pyelogram demonstrated a good excretory capacity and good pyelocaliceal filling bilaterally. The kidneys were normal in size and position. A cine-urethrogram showed a slightly elongated and asymmetrical bladder, situated higher in the pelvis than usual. The urethra was longer and had a more posterior direction than usual. There was no filling of para-urethral structures or vagina, and no ureteral reflux. A laparotomy was performed at the age of 5 months and revealed a bicornuate uterus, well-developed fimbriated fallopian tubes on both sides, a spherical left gonad 1 cm. in diameter and a right gonad 0-5 cm. in diameter. Both gonads appeared the same, and they were symmetrically located in the usual position of ovaries. The left inguinal hernia contained only fatty tissue and no gonad. A small vagina was noted, with an infantile cervix. The urethra was female in appearance. A cystoscopy performed at the end of the procedure showed a normal bladder with ureteral orifices in the usual position. The uterus was left in situ and both gonads were removed, testicular tissue only having been identified by frozen sections. Subsequently both gonads were systematically examined.* 42 step sections of paraffin-embedded tissue were cut at 5,u and alternately stained with haematoxylin-eosin and Gomori's trichrome stains.
Histologically the left gonad was a primordial testis and the right gonad was partly testis and partly ovarian type stroma. The left gonad ( Fig. 3 ) showed multiple immature seminiferous tubules which were lined by two types of cells morphologically recognized as Sertoli cells and primary spermatogonia. There was no evidence of differentiated Leydig cells. The rete testis and ductus deferens were included in the biopsy. No ovarian tissue could be found. A thick collagenous connective tissue layer immediately subjacent to the serosal cells was interpreted to represent a tunica albuginea.
The right gonad had a similar appearance, except that one end of the gonad assumed the typical structure of ovarian stroma with interdigitating fibrous stroma tissue (Fig. 4) . No primary oogonia could be identified. In this region testicular type of tunica albuginea was not formed and ovarian cortical type of architecture extended to the surface. Cuboidal ovarian epithelium was not seen. Nests and cords of epithelial cells were seen in the stroma of this region but a population of ova could not be identified. An occasional cell in these * nests was larger than the others and had a more vesicular cytoplasm but these cells were not surrounded by an orderly layer of follicle cells.
Cytogenetic Findings. The karyotype findings in peripheral blood leucocytes, skin of the right forearm, and of the left abdomen, and tissues from both gonads are summarized in the Table. A mosaicism of the 45, XO/46, XY type was present in the peripheral blood leucocytes. The same type of mosaicism of the sex chromosomes could be demonstrated in the skin of the right forearm ( Fig. 5 and 6 (Hemsworth and Jackson, 1963a, b; Ferguson-Smith, 1965) . In amphibians (Witschi, Nelson, and Segal, 1957 ) the gonads remain rudimentary if the primordial germ cells fail to reach the gonadal anlage. It is possible that in the case of XO human embryos the germ cells do not survive and disappear before gonadal differentiation and perhaps even fail to enter the gonadal anlage. That two X chromosomes are necessary for survival of the primary oocytes is suggested by the observation that in the normal embryo the latter show no sex chromatin mass even after heterochromatinization (or inactivation) of the second X takes place in the other cells (Ohno and Makino, 1961; Ohno, Makino, Kaplan, and Kinosita, 1961 (Ferrier, Gartler, Waxman, and Shepard, 1962; Meilman, Klevit, Yakovac, Moorhead, and Saksela, 1963) . The great phenotypic variability observed in cases of XO/XY mosaicism (Job, Canlorbe, de Grouchy, Cendron, and Rossier, 1966; Jackson, Hoffman, and Makda, 1966) supports this theory, which is summarized in Fig. 7 .
Testicular Differentiation in Absence of a Y Chromosome. Several instances of true hermaphroditism, well studied by multiple biopsies (Bregman, Bregman, Cushner, and Woods, 1963; Hungerford et al., 1964; Root, Eberlein, Briebart, Moorhead, and Mellman, 1964) , have been reported to have a uniform female XX type of chromosome complement. In addition, at least one man (with bilateral atrophic testes), studied by De la Chapelle et al. (1964) , had an XX constitution in all tissues cultured, including testes. Such exceptions can be explained theoretically in several ways.
(1) The presence of XY or XXY cells has escaped attention. XX/XY mosaicism has been reported on several occasions in true hermaphrodites (Gartler, Waxman, and Giblett, 1962; Josso, de Grouchy, Auvert, Nezelof, Jayle, Moullec, Frezal, de Casaubon, and Lamy, 1965) .
(2) A small proportion of the Y chromosome, sufficient to induce masculinization, is present as a translocation on another chromosome but is too small to be seen.
(3) Some instances of sex reversal are due to the action of an autosomal gene whose effect is similar to that of the 'transformer gene' (Sturtevant, 1945) or the 'double-sex gene' (Hildreth, 1965) 
